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Introduction
A characteristic feature of the d-group transition metals is their ability to form clusters with a variety of transition, non-transition, and lanthanide elements, and iron is no exception. Very diverse types of cluster exist. Many iron clusters are of considerable structural interest, as well as having industrial importance in catalytic and other reactions. Many structural studies of heterometallic iron clusters have been carried out. To date there have been comprehensive overviews of structural data of heterodimeric [1] , heterotrimeric [2] , heterotetrameric [3] , heteropentameric [4] , heterohexa-and heteroheptameric [5] , heterocta-and heteroligomeric clusters [6] . Recently structural data of polymeric heterometallic iron complexes (FeM), M = non-transition metals were summarised [7, 8] .
Polymeric heterometallic iron complexes in which transition metals or lanthanides are coupled with iron atoms have not been reviewed to date. The aims of this review are to compare and analyse crystallographic and structural data of these polymeric heterometallic iron compounds.
Polymeric FeM (M = transition metals) complexes
Crystallographic and structural data for forty seven coloured polymeric FeM complexes are gathered in Table 1 . The structure of dark green monoclinic Fe(CN) 6 {Cu(dien)} 2 •6H 2 O [9] consists of a polymer of [Fe(CN) 6 ] 4-and [Cu(dien)] 2+ ions linked together through cyanide bridges. Of the six (CN)-groups around each iron(II), two are not bonded to Cu(II) atoms, but only interact through hydrogen bonds with the water molecules. Two (CN) -groups are bonded to Cu(II) atoms of adjacent [Cu(dien)] 2+ units giving rise to linear Fe-C≡N-Cu linkages which are coordinated in the equatorial plane of the square-pyramidal configuration, and the remaining two (CN) -coordinate to Cu(II) atoms of adjacent [Cu(dien)] 2+ units in the apical position of the pyramid, leading to non-linear Fe-C≡N-Cu chains. The mean Cu-N bond distance increased in the order: 1.97(1) Å (µ-NC eq ) < 2.03(1) Å (ter-dien) < 2.21(1) Å (μ-NC ap ). Another two FeCu complexes [10, 11] have polymeric structures similar to [9] . Ref.
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The five -member metallocyclic ring. The cation [{Cu(Mesalen)} 3 Fe(acac)] 2+ of the (3 CuFe) system has a polymeric structure [13] . The asymmetric unit is formed by a trinuclear {Cu(Mesalen)} 2 Fe(acac)} unit plus a Cu(Mesalen) unit. The asymmetric units are related one to another by binary axes passing respectively through the Fe(1) or the Cu(2) atoms (Fig. 1) . The Fe(II) atom is six coordinated (FeO 6 ). Each Cu(II) atom is five coordinated (CuO 3 N 2 ) . The Fe-Cu and Cu-Cu distances are 3.033(2) and 3.654(2) Å respectively.
Monoclinic [Cu(en) 2 (H 2 O) 2 {Fe(edta)} 2 (μ-O)] [14] is a three-dimensional polymer consisting of a μ-oxo Fe(edta) dimers connected with two different Cu(en) 2 moieties [Cu(1) and Cu(2)] sitting on non equivalent inversion centres. In one case the ligand edta provides a carboxylate group that coordinates axially to the Cu(2) atom. In the other, a water molecule axially coordinated to Cu(1) forms a hydrogen bond with a carboxylate coordinated to the Fe(III) atom. Each Cu(1) atom is connected with four Fe(III) atoms through hydrogen bonds. The Cu(2) is linked to an iron atom through a covalent iminoacetate group (-N-CH 2 COO -). This connection is reproduced by symmetry, and an ordered bimetallic chain of the type [...Cu (2) 3 moieties are arranged in a staggered array along z to form a bulky sheet-like structure parallel to the bc plane (Fig. 2) . These sheets create "cylindrical holes" in a direction parallel to y. These "holes" are filled with Ag(I) and perchlorate ions.
The Fe(III) atom is six coordinated (FeO 6 ), built up by three bidentate chelating acac ligands. Each Ag(I) atom is surrounded by a perchlorate oxygen, the hydrate oxygen and the central carbon atom of one acac ring (AgO 2 C). The bulky sheet like structure is created by covalent Ag-C (centre carbon atom of acac ring) bonds, (2.29 Å).
In (Fig. 3) . The single Ag(I) atom displays a distorted tetrahedral geometry, and is coordinated to a chelating (SPPh 2 ) 2 CH 2 ligand (atoms S2 and S3) where one sulphur atom (S2) also forms a bridge to an adjacent silver atom, leading to four-membered Ag 2 S 2 rings with inversion symmetry. Analysis of crystallographic and structural data of polymeric FeM (M = transition metals, lanthanides) complexes
The Ag…Ag separation of 3.554(1) Å ruled out a direct bond. The mean Ag-S-Ag bond angle is 83.43 (6) (Fig. 5) . This cluster consists of three metal-metal bonded, oxo-bridged Mo dimers connected together by additional oxo groups into a ring containing six Mo atoms and four phosphate groups. Three of the four phosphate groups are located on the periphery of the Mo 6 ring and bridge the three non-bonded MoMo contacts, and each has two terminal P-OH groups. Each metal atom is pseudo-octahedrally coordinated (MO 6 Analysis of crystallographic and structural data of polymeric FeM (M = transition metals, lanthanides) complexes 
Conclusion
There are almost fifty polymeric FeM (M = transition and lanthanide metals) complexes in this review. The complexes are for the most part yellow or black, but there are examples with brown, orange, red, purple, blue or green colour. The complexes crystallize in a wide range of crystal classes (monoclinic, triclinic, tetragonal, orthorhombic, trigonal, hexagonal and rhombohedral), but monoclinic structures are most prevalent by far (×25). The iron atoms are found in oxidation states 0, +2 and +3, with iron(III) complexes most numerous by far. The inner coordination sphere about the Fe(0) atom is tetrahedral (FeC 4 [42] ) or sandwiched 30, 38] 
